Objective. To assess criteria for deciding on needs for emergency interventions in the Horn of Africa based on associations between child wasting and mortality from 2000 to 2005.
Background
Prevalences of wasting (or GAM * ) differ markedly between populations within the Horn of Africa, under drought conditions and in normal times. This raises the operationally important question as to whether prevalences should be interpreted the same or differently between different populations, for example, between pastoralists and agriculturalists, when judging needs for intervention. One approach is to consider the relation between anthropometric measures and mortality risk, assuming that mortality risk should have the same implications for intervention needs across different population groups.
The relation between mortality and child malnutrition was established in prospective meta-analyses [1] . These showed that the mortality risk for a given weight-for-age deficit differed between countries; for example, the mortality rate associated with 60% to 69% weight-for-age (about equivalent to -3 to -4 SD) was around 20/1,000/year in India and Bangladesh and 50 to 70/1,000/year in Tanzania and Malawi ( fig. 4 .4 on * Global acute malnutrition (GAM) is the combined prevalence of < -2 SD weight-for-height z-scores (WHZ) plus edema; since edema prevalences are rarely more than 1%, GAM is close to conventional wasting prevalences. The available indicator is thus GAM, almost all of which is wasting.
S235
Priorities for emergency intervention p 2052S of Pelletier [1] ). National estimates of child malnutrition prevalences are usually higher in South Asia than in Africa, but child mortality rates are lower in Asia. For example, in the early 2000s, India had a child mortality rate of 87/1,000 live births and a child underweight prevalence of 47%; Kenya had a child mortality rate of 123/1,000 live births and a child underweight prevalence of 20% [2] . Thus, relations between child mortality and anthropometry can differ between different populations.
The purpose of the studies reported here is to explore the relationship between wasting (as GAM) and child mortality estimates in different populations in vulnerable areas of Kenya, Somalia, Sudan, Ethiopia, and Uganda. The main purpose is to assess how GAM is associated with child mortality, and what prevalence levels could be used to decide on needs for emergency humanitarian interventions.
The current criteria for deciding on the severity of emergencies include food security indicators, wasting prevalence, and mortality rates (either crude all-age mortality or mortality among children under 5 years of age)-these are key components of the set of indicators for the Horn of Africa used by the Food Security Analysis Unit [3] , for example. These criteria are usually applied to all populations irrespective of livelihood or usual child growth patterns, which makes sense for mortality but implies that malnutrition indicators have the same relation to risk for all populations.
Interpretation of prevalences of wasting (< -2 SD weight-for-height z-scores [WHZ] in children under 5 years of age) is suggested by the World Health Organization (WHO) [4] for all populations as follows: < 5%, acceptable; 5-9.9%, poor; 10-14.9%, serious; > 15% critical. This is widely echoed (e.g., CDC/SAVE [5] ), and 15% wasting has come to be quoted as the "WHO emergency cut-off " (e.g., IRIN [6] , USAID/OFDA [7] ). The United Nations Standing Committee on Nutrition [8] now refers to 10% wasting as serious; previously, 20% was "undoubtedly high" and 40% indicated a severe crisis in 1994 [9] . Médecins sans Frontières [10] uses 10% wasting, as does UNICEF [11] .
Mortality estimates in emergency settings, and in the surveys analyzed here, are from short recall periods (usually 90 days), calculated as deaths/10,000/day. For under-five children in particular, these are distinct from the "under-five mortality rates" widely quoted as basic statistics in terms of deaths per 1,000 live births, which give estimates of probability of survival from birth to age five, obtained from Demographic and Health Surveys (DHS), Multiple Indicator Cluster Surveys (MICS), and other large-scale (usually national) surveys. This distinction must be kept clear (as stressed by SMART [12] ), and the two estimates are not readily comparable. Conventionally, the value expressed as deaths/10,000/day refers to estimates from small-scale surveys with short recall periods and is most relevant for assessment of potential emergencies. Here the estimate of under-five mortality in child deaths/10,000/ day is referred to as U5MR because of its familiarity; it is equivalent to the "0-5 death rate" put forward in the SMART handbook [12] , which also notes that the 0-5 death rate is generally about twice the overall (all-age) mortality rate (p 22).
The trigger level of mortality rate (crude all-age mortality [CMR]) proposed as indicative of an emergency is 1/10,000/day, originated by the Centers for Disease Control and Prevention (CDC) [13] , with 2/10,000/day as "an emergency out of control. " This has also been widely adopted (e.g., Sphere [14] ), with the equivalent trigger levels for U5MR of 2/10,000/day and 4/10,000/day; usual levels of U5MR in Africa are about 1/10,000/day [8] . Another interpretation uses the idea of factors, usually doubling, of baseline or underlying rates (e.g., SMART [12] , ACC-SCN [9] , and United Nations Standing Committee on Nutrition reports [8] ); for U5MR in Africa, a doubling again suggests about 2/10,000/day as a trigger point.
The Integrated Phase Classification put forward for interpreting data from Somalia [3] combines a set of indicators including mortality and wasting, as follows (in brief): phase 2 (or better)-U5MR < 1/10,000/day and wasting < 10%; phase 3 ("acute food and livelihood crisis")-U5MR 1-2/10,000/day and wasting 10-15%; phase 4 ("humanitarian emergency")-U5MR > 2/10,000/day and wasting > 15%; phase 5 ("famine/ humanitarian catastrophe")-CMR > 2/10,000/day (likely to be equivalent to U5MR > 4/10,000/day) and wasting > 30%.
Data were available from about 900 small-scale surveys done in 2000 -06, of which almost half contained child mortality estimates. A full report of data and analyses is given in Chotard et al. [15] . These surveys were often done in response to concerns for deteriorating nutritional conditions and thus do not necessarily represent "normal" situations. However, the relations between mortality and malnutrition are assessed in circumstances where interpretation in terms of intervention needs is most relevant. This paper suggests how data may be displayed in relation to previous trends and proposes modified criteria for deciding on interpretation for emergency interventions. The common factor across different populations could be mortality risk rather than malnutrition itself.
Data and methods
The data were originally extracted from reports of about 900 small-scale surveys (area level) carried out in Ethiopia, Kenya, Somalia, Sudan, and Uganda between 2000 and 2006. These have been described in Chotard et al. [15, 16] , together with derivation of many of the variables used in the analyses reported here. The outcome variables were estimated U5MR and the prevalences of wasting (< -2 SD WHZ) and edema (these were reported together and could not be separated), also referred to as "global acute malnutrition" or GAM. The age group consisted of children either under 5 years of age or under 110 cm in height.
A total of 897 valid GAM cases and 474 U5MR cases (all but one with GAM also) were in the original dataset, 473 cases with both GAM and U5MR. The studies focused on 2000-05, since a number of the surveys in 2006 were conducted specifically on populations recorded as receiving food aid, and the 73 cases from 2006 were excluded. U5MR values above 7.0/10,000/ day were excluded (n = 6). Populations from urban areas (n = 34) and internally displaced people (IDP) (n = 59) were treated as separate groups and were excluded from the analyses reported here. A total of 316 valid cases with GAM and U5MR values were included in the working dataset (a few of the exclusions overlapped). Prevalences of low arm circumference were available in only 54 cases, 48 also with U5MR, which was insufficient for analysis (within these there was no association with U5MR), and analysis of low arm circumference was not pursued further. The prevalence of severe acute malnutrition (SAM) (< -3 SD WHZ) was highly correlated with GAM and overall had somewhat less association with U5MR, and SAM was not investigated further in these analyses; one consideration is that the lower prevalences of SAM (mean, 2.2%; n = 656) lead to increased uncertainty in the estimates.
Mortality estimates
Estimates of mortality were usually obtained by questionnaire with a 90-day recall, essentially listing household members at the start and end of the period and determining which had died. The formats are similar in different surveys; examples are from the UNICEF/ MICS Child Mortality Module [17] and SMART [12] , and a summary of methods in use for these surveys is given in Conkle [18] . The results are expressed as deaths/10,000/day, and the main indicator used here is for children defined as under 5 years of age (U5MR). Although mortality estimates by this method have wide confidence intervals, there was no reason to suppose these were systematically biased, so that analysis using the point estimates was considered feasible, given the large number of surveys.
Drought, floods, and food insecurity
Estimates related to food insecurity were extracted from the Food and Agriculture Organization (FAO) Global Information and Early Warning System reports on Foodcrops and Shortages put out at the time [19] , retrieved from http://www.fao.org/giews/english/ fs/index.htm and searched within the "Situation by Country" section for reference to specific regions within Ethiopia (Oromia, and Somali-Afar) and Kenya (Rift Valley Province). Three to five reports per year were issued and are available. Conditions were coded for severity (0 to 5, good to severe) under three headings: drought conditions; effects of drought on food availability, including causing affected populations to migrate; and floods. These were scored independently by two researchers, and when scores differed they were reassessed; the coding was done without knowledge of the wasting or U5MR data. This gave three new variables: drought, effect, flood, in Excel. As these were not generally coincident with survey timings, the data were not merged but were plotted separately and compared with survey outcomes by inspection ( fig. 2C-E ).
Results

Comparing fluctuations in U5MR and GAM over time
GAM and U5MR generally moved in the same directions, as seen in figure 1A as averages by country or aggregated regions (Ethiopia), and year. These results are shown by livelihood group in figure 1B. These GAM and U5MR estimates also tended to move in the same direction, and the levels remained distinct between the high and low (GAM and U5MR) groups across time. Thus, Kenya, Sudan, and Ethiopia (Afar and Somali) had GAMs around 15% to 20%, and Ethiopia (Amhara, Oromia, SNNPR, and Tigray) was in the 8% to 12% range; U5MRs were 1.5 to 2.5/10,000/ day in the first group and about 0.8 to 1.2/10,000/day in the second. Pastoralists had average GAMs around 15% and U5MRs about 1.4 to 1.9/10,000/day; agropastoralists had average GAMs about 10% and U5MRs about 1.2 to 1.8/10,000/day; and agriculturalists had average GAMs of 10% or less and U5MRs about 0.7 to 1.4/10,000/day. These results are related, as the group of Kenya, Sudan, and Ethiopia (Afar and Somali) is largely pastoral, and Ethiopia (Amhara, Oromia, SNNPR, and Tigray) has a majority of agriculturalists.
How the GAM and U5MR estimates are related through time, survey-by-survey, can be seen in figure  2A for Kenya and 2B for Ethiopia (Amhara, Oromia, SNNPR, and Tigray). (Other areas had too few data points.) These figures select available cases that have data for both U5MR and GAM.
The data from Kenya (n = 45, of which 32 are from the Rift Valley Province) show considerable correspondence between spikes of high GAM and high U5MR. By inspection, U5MR above 2.0/10,000/day seems to be associated with GAM above around 20%, from a usual level of GAM of around 10%. Elevated U5MR (> 2.0/10,000/day) is hardly ever seen without concomitant elevated GAM (> 20%), and rarely is elevated GAM not associated with elevated U5MR (one example is the last data point, at the end of 2005). The data from Ethiopia (Amhara, Oromia, SNNPR, and Tigray: excluding the more pastoral groups in Afar and Somali) in figure 2B also show considerable correspondence, although less than the data from Kenya, and at different levels. Here the prevalence of GAM that appears to be associated with elevated U5MR is nearer 15%, from a usual range of 5% to 10%; selecting values above 20% GAM would identify very few cases. Elevated U5MR is often associated with GAM prevalence above 15%-as in 2001, 2003, and 2005-but, for example, in 2004 U5MR was greater than 2.0/10,000/ day without raised GAM; and in 2002 GAM was high with low U5MR. Thus, in this population the correspondence appears less than in Kenya ( fig. 2A) .
The picture within livelihood groups is similar (data not shown). Among pastoralists, the correspondence is high, with a threshold of 20% GAM clearly associated with U5MR above 2.0/10,000/day. The correspondence appears less among agriculturalists-similar to Ethiopia (Amhara, Oromia, SNNPR, and Tigray), where agriculture is the majority livelihood-with a threshold apparently around 15%. Agropastoralists are intermediate.
How do drought indicators relate to wasting (GAM) and child mortality (U5MR)?
Reports on drought conditions were extracted from the FAO Global Information and Early Warning System for the Rift Valley Province in Kenya, and the Oromia and Somali regions (separately) in Ethiopia. The question is: How far do outcome measures (wasting and child mortality) appear to respond to drought (and floods) and related food and health stresses? The data on drought and outcomes have similar timing, in that surveys were usually launched because of concerns for drought and food insecurity. The two sources-drought reports and wasting and mortality outcomes-are, however quite independent. The data were first examined by plotting with parallel time axes, as shown in figure 2C-E.
In the Rift Valley ( fig. 2C) , the sequence may be described along the following lines. Drought was severe in 2000, with serious effects on food security (both "drought" and "effect"-meaning reported impact of drought-are high in months 0 to 12). This corresponded to very high GAM, rising to greater than 40% in one survey. The one U5MR estimate (early in the year) was also very high at nearly 4/10,000/day. The drought lessened in 2001, and rainfall was good into early 2002, but reports of the continuing effects of the 2000 drought were that this remained serious until early 2003 ("effects" line). Both GAM and U5MR In the Somali Region of Ethiopia, which is also mainly pastoral, the levels of GAM and U5MR were similar to those in the Rift Valley ( fig. 2D) , with a similar relationship. What is striking is that the floods of mid-2003, reported as having a major effect on food security (and health), were reflected in very high prevalences of GAM (30% to 40%) and U5MRs up to 5/10,000/day. Reports of drought conditions are sparse for 2004-05.
The Oromia Region of Ethiopia is more agricultural and less drought-prone ( fig. 2E) . Here the prevalence of GAM was generally much lower than in the other two regions examined, often less than 10%, and the usual levels of U5MR were also lower, frequently less than 1/10,000/day. Drought in 2000 receded in 2001, and early 2002 had good rainfall. U5MRs appear to reflect this change better than GAM, but data are scarce for this period. From mid-2002, drought returned, and GAM and U5MR were somewhat elevated in certain surveys, but not strikingly so. Drought was reported much less frequently from 2003 on. GAM and U5MR were reasonably coincident with each other (as also seen in fig. 2B ), but reports on drought conditions are insufficient to examine correlations-this was at a time when there was indeed less drought-and the continuing spikes of raised GAM and U5MR were presumably Overall, these results indicate that correlations between drought (and floods) and their food security effects may be strong in pastoral communities, so that GAM may be effective in detecting drought effects and in predicting mortality risk. This may be less so for agricultural communities, which also usually have lower GAM and U5MR rates. The predictive value of GAM for U5MR is now examined more formally.
Relations between GAM and U5MR by population group
The relation between U5MR and GAM is seen to be nonlinear by plotting mean U5MR by band of GAM, as shown in figure 3 , by livelihood group. Mean U5MR is unchanged between the 0% to 5% and the 5% to 10% GAM prevalence bands for pastoralists and agropastoralists, and up to 10% to 15% GAM for agriculturalists. The U5MR then increases with increasing GAM, to about 2.5/10,000/day in pastoralists and agropastoralists and 1.8/10,000/day in agriculturalists. On the basis of linear regression testing between 10% and 25% GAM, agropastoralists have significantly (p = .002) higher U5MR for GAM than agriculturalists; the equivalent dummy variable for pastoralists compared with agriculturalists has p = .15. After the 5% to 10% GAM band, at all GAM values agropastoralists and pastoralists have higher U5MR than agriculturalists.
For program decisions, key questions concern how to interpret GAM in terms of priority for intervention. When the concern is for preventing the effects of severe malnutrition through emergency intervention, a major aim is to prevent child mortality. These priorities can apply within population groups-should we launch an intervention or not?-and to comparing between groups-where is the greatest need? GAM predictions of child mortality can be used to calibrate GAM for interpretation; this may then be transferred to interpreting survey results where only GAM and not U5MR has been measured (e.g., in about half of all the surveys available for these studies).
The discriminatory power of GAM in identifying elevated U5MR was investigated next with U5MR dichotomized at 2.0 and 1.5/10,000/day, compared with GAM prevalences increasing in steps of 2.5%, up to 25%. A U5MR cutoff at 2.0/10,000/day was the main focus. Treating U5MR as the outcome to be predicted, sensitivity (Se), specificity (Sp), and positive predictive value (PPV) were calculated. The sum of Se + Sp gives an estimate of the extent to which the diagnostic variable (GAM here) identifies the outcome of concern (U5MR > 2.0/10,000/day here), and the cutoff point at which this is maximized. An example of such calculations is given in table 1 from Kenya, with GAM cut at 20% and U5MR at 2.0/10,000/day. In this case, there were 18 surveys reporting raised U5MR, of a total of 45 surveys (40%); 14 of these would be identified using the GAM cutoff point of 20% (i.e., Se = 0.77). If the 22 surveys with GAM greater than 20% were chosen for intervention, 14 of these (64%) would have elevated U5MR, and 8 would be false positives (i.e., PPV = 0.64). The discrimination at this cut-point is indicated as the Se + Sp of 1.47, meaning that the selection is 47% better than random. The four cases of elevated mortality missed, having GAM less than 20%, would be identified by lowering the cutoff point, but at the cost of lowering the specificity or including more false positives. Repeating this process for different cutoff points and for other groups allows assessment of how effective GAM is in identifying elevated U5MR populations.
Similar results by livelihood group are shown in table 2. This demonstrates that GAM can significantly identify populations with elevated U5MR, at 40% to 55% better than random selection, at cutoff points from 10% to 15% GAM, depending on the group.
Intervention priorities from a set of survey results
Several operationally relevant questions can be addressed from these data. As survey results come in, what priority do they indicate for intervention? It would be logical to start with the highest and most worrisome prevalences and ask specific questions, such as: What prevalence cutoff point should be used that would (according to the historical data) ensure that 75% (or 50%, etc.) of the populations with elevated U5MR are correctly identified? This applies either if mortality is not estimated, as in about half the surveys, or if the mortality estimate is to be evaluated. This cutoff point is likely to vary by livelihood group or location, and these will be examined separately.
The first relevant statistic is the sensitivity-that is, the proportion of true cases (elevated U5MR) that are identified; in the illustration in table 1, this (Se) is 14/18, with 4 false negatives. The Se values are plotted by livelihood group in figure 4A and by geographic location in figure 4B . Reading horizontally (top graph in fig. 4A) , the GAM prevalence corresponding to 50% of U5MR greater than 2.0/10,000/day found (y-axis) can be seen as just below 20% for pastoralists, around 15% for agriculturalists, and about 13% for agropastoralists. By area ( fig. 4B) , an example is that 75% of populations with elevated (> 2.0/10,000/day) U5MR are identified at just above 20% GAM in the Rift Valley Province in Kenya, compared with about 8% GAM in Oromia or SNNP in Ethiopia. Analogous results are shown in the lower charts for detecting U5MR greater than 1.5.
The full set of estimates is given in table 3, for U5MR cutoff points at 2.0 and 1.5/10,000/day, showing GAM prevalence cutoff points that would identify 75% and 50% of the elevated U5MR cases. This table also shows the proportion of all the cases selected at these GAM cutoff points that are actually of elevated U5MR (PPV)-in the illustration in table 1, that is 14 out 22 cases with GAM above 20%.
This means that for a given area or livelihood group, a set of GAM prevalence results can be sorted into those indicating a need for intervention and those not so identified. It can also show the probability that those included actually do have elevated mortality. For example, if four surveys from the Rift Valley Province showed prevalences of 25%, 21%, 18%, and 14%, and the aim is to identify 75% of actual high-mortality cases, then the first two should be selected for intervention (above 20%), and the probability that these are true cases (PPV) is 0.72. The cutoff points are very different for Oromia and SNNPR, at 7.5% for the same criteria, and the probability of correct selection is much lower (0.18 to 0.22)-this is related to the overall much lower mortality in Oromia and SNNPR. For the Rift Valley Province, 48.5% of the surveys showed elevated mortality (third to the last column of table 3B). Thus, the PPV of 0.70 is (0.7/0.485 = 1.44) 44% better than random; for Oromia this value is about 32%. These ratios of PPV to elevated mortality cases (using GAM cutoff point to find 50% of elevated U5MR) are given in the second to the last column of table 3.
To find a majority of the elevated U5MR cases, GAM cutoff points therefore need to be much lower for Oromia and SNNPR (and/or for agricultural populations) than for Rift Valley Province, the Somali Region, or Sudan (and/or with substantial pastoralism): roughly 7.5% for Oromia and SNNPR, compared with 15% to 20% for the Rift Valley Province, the Somali Region, or Sudan, i.e., about half.
Mortality by band of GAM
A second way to view these results is from the distributions of GAM (in 5 percentage point bands) by area or livelihood group, with the proportion of elevated U5MR cases in each band. This is shown in figure 5A by livelihood group. While the medians of the distributions are in the 5% to 15% range, in the upper tail of the skewed distributions there are many more elevated mortality cases for pastoralists-as well as many more with high GAM, and vice versa for agriculturalists. There are only 2 cases of GAM 20% to 25% for agriculturalists, versus 10 such cases for pastoralists. Thus a cutoff point of 20% yields virtually no cases for agriculturalists.
These contrasting distributions are more striking by area, as seen in figure 5B . This again shows clearly that cutoff points need to be established specifically by location, and applying a single cutoff point to diverse populations is unlikely to give consistent answers. For example, applying 20% GAM successfully identifies more than half of the elevated mortality cases in the Rift Valley Province and the Somali Region, but none in Oromia and SNNPR. Going to 10% picks up cases in Oromia and SNNPR, but applying this to the Rift Valley Province and the Somali Region, although obviously 
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Priorities for emergency intervention continuing to identify cases, does so at the cost of many false positives.
These results support the idea of using 15% to 20% cutoff points in largely pastoral regions-the Rift Valley Province and the Somali Region, as well as Sudan; and 5% to 10% in Oromia and SNNPR.
How unusual is a single survey result?
While a set of survey results can be interpreted with reference to mortality risk (as described above), the GAM estimate from a single survey can also be put in context by referring to the distribution of prevalences in the past, either for the area or for the livelihood group. The latter seems likely to be more useful and is addressed here. For this, the larger set of survey results is used (n = 897), not limited to those also having U5MR estimates.
The frequency distributions of GAM results vary considerably between groups, as indicated from the results shown in figure 5 for those including mortality. Examples from Kenya and Ethiopia (Amhara, Oromia, SNNPR, and Tigray) for the full dataset are shown in figure 6 . The very different pattern is clear, with Ethiopia (Amhara, Oromia, SNNPR, and Tigray) peaking at 5% to 10% and Kenya (Rift Valley) at 20% to 25%. Consider judging a new survey result. The GAM at which (say) 75% of results are lower than a new result is different by area-at about 13% in Ethiopia (Amhara, Oromia, SNNPR, and Tigray) and 25% in Kenya, for example. In other words, a result of 13% GAM is unusually high in Ethiopia (Amhara, Oromia, SNNPR, and Tigray), but not in the Rift Valley Province, where 25% GAM would be equivalently unusual. The cumulative distributions by area (which lead to this result) are shown in figure 7, and similar comparisons can be read off for other areas. Thus, for example, 50% of results would be less than 5% in Uganda, and 15% in Sudan; or, a Ugandan result of 15% would be very unusual (less than 5% of surveys have shown this), but common in Sudan (where more than 75% of survey results were above 15%); and so on.
The GAM cutoff points by area below which 75% of results would fall are given in table 4, ranging from 8% for Uganda to 25% for Kenya or Sudan. This means that a survey result of 8% GAM in Uganda is as unusual a result as 25% in Kenya (in comparison with the historical data, from geographic areas of concern in 2000-05). It implies that attention should be directed to areas with much lower prevalences in Uganda and mainly agricultural areas of Ethiopia, than in mainly pastoral areas of Kenya, Ethiopia, and elsewhere.
In the cumulative distributions by livelihood group (not shown), the pastoralists lie between Somalia and Ethiopia (Afar and Somali); the agropastoralists and agriculturalists are very similar to each other and lie 
Discussion
The common basis for judging relative needs for emergency intervention could be by comparing mortality risk, not anthropometry, across populations. Anthropometry, usually GAM, is more readily estimated and more commonly available than mortality. Analysis of historical associations between mortality and malnutrition, as reported here, allows calibration of GAM as a predictor of mortality risk. This differs substantially across different livelihoods and geographic areas. Different cutoff points of GAM are therefore appropriate 
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Priorities for emergency intervention to estimate similar elevated mortality risks across these different populations and to indicate the need for intervention. Wasting (GAM) and child mortality rates are higher for pastoralists and agropastoralists than for agriculturalists, both in times of food insecurity (usually drought-related) and otherwise. Children in agricultural areas have both lower GAM and lower mortality rates at given GAM prevalences.
The correlation between GAM and child mortality is considerably stronger for pastoralists and agropastoralists than for agriculturalists. GAM is therefore more effective in identifying groups with higher mortality risk for those practicing some pastoralism, but there is still useful predictive power for agricultural populations, with lower GAM cutoff points.
An effective way to display the data, allowing interpretation by inspection, is to plot each survey result in a time series-as shown in the upper charts (GAM) in figure 2A-E-by suitable geographic area, such as region or province. This provides context for interpreting new survey results as they come in. Graphic displays of GAM prevalences (and U5MR when available) like these are strongly recommended, and these alone would go some way to understanding normal and abnormal patterns, with implied cutoff points for intervention decisions, even without more formal analysis.
The cutoff point of GAM can be defined as that needed to classify groups so that a large proportionsay 75%-of high-mortality situations (e.g., U5MR > 2/10,000/day) would have been selected. This GAM cutoff point varies between 20% for the Rift Valley to 8% for Oromia or SNNPR, or from 15% for pastoralists to 10% for agriculturalists. Details for other groups are given in table 3. Using these cutoff points, examples of the positive predictive value-that is, the percentage of those cases above the GAM cutoff point with U5MR above 2/10,000/day-are as high as 72% for the Rift Valley or Somali Region and 56% for pastoralists, but only about 20% for agriculturalists or those living in predominantly agricultural areas (because the association is weaker for agriculturalists).
In sum, different cutoff points are indicated for different populations (see table 3 ). Conservatively, a wasting prevalence cutoff point of 15% seems appropriate for pastoral groups (equivalent to the present interpretation of the WHO emergency level) and 10% for agricultural livelihood groups. These may be further tailored if resources are scarce, and related to area. Thus for example a cutoff point of 20% in the Rift Valley Province (Kenya) and Sudan would be equivalent (in risk identification) to 15% in the Somali Region (Ethiopia) and to 7.5% in Oromia and SNNPR.
New survey results in an unknown situation could be assessed in several ways. First, they could be classified as above or below a wasting prevalence defined as having historically correctly identified (say) 75% of high child mortality cases (e.g., > 2 deaths/10,000/day), as discussed above. Second, single survey results of wasting prevalences can also be judged by comparison with the distributions of previous GAM prevalences alone (see fig. 6 ). Thus, for example, a prevalence above 8% is as unusual in Uganda as a prevalence above 25% in the areas of Kenya (mainly the Rift Valley) or Somali and Afar in Ethiopia.
The child mortality guidelines to define emergencies, e.g., of 2/10,000/day (see Background) may be appropriately invariant across populations. This directs attention to the pastoral and agropastoral groups, where child mortality is frequently higher than in other groups. This difference can also be seen by area, for example, in the Rift Valley Province of Kenya and the Somali Region of Ethiopia compared with Oromia in the time sequence plots in figure 2C-E. From this point of view, these populations need attention even in nonemergency conditions. In contrast, however, there is also a danger that mortality risk in the agricultural population is underestimated by using too high GAM cutoff points. Applying even the usual 15% GAM cutoff point to agriculturalists may underestimate their risk. There will be more false positives for agriculturalists with the use of GAM, so additional assessments will be important-but this is relatively easier for these less remote populations.
Finally, the levels and trends in wasting and child mortality can contribute to classifying future crises. For example, it is probably overstating the case to describe situations with more than 30% wasting as "famine/ humanitarian catastrophe, " in view of the persistent estimates of these levels in areas such as the Rift Valley and Somali between 2000 and 2005, as in the FSAU "Phase classification" [3] . Now that the picture can be seen from laying out the trends as in figure 2 ; descriptions can refer to how commonly or rarely such events occur and relate to "what happened the last time" this situation was seen. This in no sense minimizes the gravity of the effects on populations-mortality rates regularly reach undoubted emergency levels of 4 or even 5 child deaths/10,000/day-but can facilitate interpretation in context.
These data provide a basis for re-examining the currently used guidelines (e.g., WHO [4] ) for interpreting wasting prevalences. For the first time (in the literature found), this interpretation can be based on relation to risk-here of child mortality. Moreover, it seems no longer justifiable to apply a single wasting prevalence cutoff point when making decisions on emergency interventions for different populations, defined by area or by livelihood.
